0 & m 1* n /¥ 

JAPAN PATENT OFFICE 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office 

Date of Application: 2000^7^100 o ^ 



W 0 # # „ 

Application Number: #JH 2000-208070 ^ 



Applicants): ^ Iffl^filSS^i 



2001^ 5|3 10 



ft ft fr £ ^ |V| 

Commissioner, r I 

Japan Patent Office | ^ I 




fflH#-&. &IiE# 2001-3049673 



#2000—208070 



[ft*] 



#fF0 

P0213 
H01L .33/00 

_fc*f 

000241463 

100095577 
/MS 

100114362 

045908 

21.000H 



mm i 



0002877 



i 



ttJSE# 2001-3049673 



#2000-208070 



mmm 

[0 0 0 1] 
[0 0 0 2] 

^S»3t*^Ttt, ^«t77^ 7j3©£«*®£3R J ?«fB&^' , rsill;6$sg 
[0 0 0 3] 



l 



2 0 0 1 - 3 0 



#2000—208070 



myt&mMtpmt^v Frntomicpm^yzv hmzm-f2>m& : b&2> a 

[0 0 0 4] 

[m%t>m& h £ o a ? & mm] 

nX^f^o #|§BJ!#&#02OOO-131937# (&J!@A$|3I## : 990589, f^lAi 
Jl## : P0205) ,Wi#02OOO-154184# (ffiIAIl#f : 990595, MAIS 

: P0206) icfc^T, m^mJjfalcM?zyt<DMfcMtf^z.£.lc.MB It 

[0 0 0 5] 

mn. zmKXtezinmmitm&fc&ys^mfamftm*, 

[0 0 0 6] 



2 



ffiSE#2 0 0 1 - 3 0 



#2000—208070 



stt»^«S!IMffl!I©*^^^cJt^Tai«)T^$v^ 0 &ot, »©Bap»^e,iscffis 

[0 0 0 7] 

¥m<$.mm® ammo 1 1 uasgf tmzMt&m^mfam ^ibi^y, * 

LT A 1 X G a Y I n x _ x _ y N (O^X^l, O^Y^l, 0^X+Y^1 
) A 1 N, GaN^^InNO^ti^SZ^ Al )( Ga 1 _ x N 

, A 1 x I n x _ x N,&tfG a x In 1 _ x N (J^_hlC 33 V^T 0 < x < 1 ) ©W 
fc*5 3^$:^tS 0 III«l7C^©— aS&3Kn> (B) , #'J^A (Tl) 
^TCMILTfcBK, ^ (N) ©— a$t,U> (P) , k$ (As) , T 

y^^y (Sb) , bf^T^ (Bi) ^t*«SI7?^s. niM^^b^-W 

mfoMiZ&MO F-A> h Sr^ti^CDT'^oT^a^o nlMtlt, Si 
. Ge, Se, Te, C^£ffl^£ 3 fctfTf^S. pMitlt, Mg, Z 
n. Be, Ca, Sr, B a*Sffl^5^t^t§5. pS^Mft^K- 
^ b £^HC 1 1 IfiIgffci»3Mfc-&«»¥## =fe*^-»flgftf, ^5X7i*ff L < 

&fcMStcPRj£3*lfcV>#, *»&«^Cffi/*:R8i (MOCVDi) M#ltf> 
^^ai^SfiRSffi (MBES) , /N9>f K»ffl^«S (HVPE^) , 



3 



ffi|iE#2 0 0 1 - 3 0 



#2000—208070 

■ i * 

[0 0 0 8] 

*<z>*lfcmK:iK£3fts*»©T?tefcv^ o. 5 — 3 o # mtir stsifc* 5 

L<te2~l 5 0mT?&»J, Jftfc*?* L<fc*3~l 0 ^mT'feS. 
[0 0 0 9] 

[0 0 10] 

n msmmmmmmzMm-tz x y ^ > ^xg tsaoxg© x y ^ > <t y 

[0011] 



4 



ffiil#2 0 0 1 - 3 0 



#2000—208070 



o 

n/ijl h<D— g[S$:-^^;KNi), flfc(Fe), #I(Cu), ^OA(Cr), 
(Ta), At^9^(V), 7>^>(Mn), T ;i/ ^ - ? A (Al), £S(Ag) <Z) 3 *>4>& < 

JS^ftMtt, ^HiIi:tt3;UhH. 5-1 5 nmCff tpfn 

^iit£-g-fr#*£ LTte, 0 2> O3, CO, C0 2 , NO, N £ 0, N0 2 , XI*. H 2 0©4>&< 
1 aXtti*ie>©a^^f^S:fflV^sr. £#T?£<5. Xtt, 0 2 , O3, CO, C0 2 
, no, n 2 o, no 2 , xti, h 2 0(7)^j&< i: t> 1 8te^iStt:*f*£<z>8R-£#*, 3U£ 

, 0 2 , 0 3 , CO, C0 2 , NO, N 2 0, N0 2 , ' E 2 0<D&&jtfX£.^fe&1fX£<Dm& 

^■-T -5 # ^ © # ^ © j& I* x*$> z> . 



5 



tttUE# 2 0 0 1 - 3 0 



#2 000-208070 



Sft&SUCgSUTtt, afcStiLO*, 5 0 0-6 0 0°CT*&£„ 5 0 0TCJW_h 

tCff^ X, S*LV^fiS«5Htt> 4 5 0 — 6 5 O^T'&So 

f¥ 0 < 2 0 0 0-9 2 6 1 1^ (ffiiAil## : 990472, MAIS 

: P0197) &#flB3*lfcV^ 
[0 0 12] 

feS-^tt, GaAs^ |Hf*£ JC p n H&Z>tfZ.(Dm 

[0013] 

[m»J] 
m i tc^f o 

[0014] 

m : m&. : f-/n°> h mm) 



PS^7*;KI 15: p-GaN:Mg (0.3/4 ■) 

fgftjf 14 : jS«^*3t 

*^#FJS : In Q> 15 Ga 0i 8& N (3.5nm) 

AVTM : G a N (3.5nm) 
J^f-#3^Si:AU7/Br©»yjgLS[ : 1—10 

nl?^7^ FJB 13 : n-GaN: Si (4/*m) 



6 



ffil£#2 0 0 1 - 3 0 





#2000—208070 



A 1 N/W 7 TM 1 2 



A 1 N 



(60nm) 



mm. 1 1 



t77>f7 (af) 



(300 n m) 



[0 0 15] 



rtitilS^M l 4 4Uc&A£*i£«^-#pM#^y KM l 5 tcfMtS 
(D&Wit't & ft * 

p1^7«v KJii 5 &#g7kjg l 4l©fi*i-;i/lIp-Ii:Si«l(Z)«^-;v 
ISp+Ii:^e)^S2IiIi:t§ii:i(i*T'ts 0 pMh > # ^ hjg ^ 

[0 0 16] 

®2 1 HmftlZ.m2 3 
[0017] 

tfx/NCD^SJC, MM'i&W:lZX. Co (nrObh) Jf(l. 5nm) £Au ( 

I (6nm) £JB#C«US"f* 0 #ClC, 7* M/^ M:-^i:if IT, 7 

* h y y ^ ^ w ic j: y , n m^&mmm^ 2 i &r>*??t 2 3®7*huy^h 
s^»ffi$it-5 0 ^e©^, -7* M/s;* h&Bfcs-rs. i*wcj:y, jg3fctt«ffi 



7 



aj|iE# 2001-3049673 



#2000—208070 

l 6^«^ftS. 38fttt*ffii 6 £7£/&gHc*t2 3 Mn^i:t)T'tS 0 

#ac, U 7 htf^SSlCj: V O^Wl*) I (17. 5 nm) , A ul ( 
1. 5/im) StfAl (7;i/5-^A) I (lOnm) §:li^liilbt 

•smmmi 9 

VtLA 1 t^^^nMtil 8%|^«tcy 7 h <fc U £ . 

[0 0 18] 

5 o-cicggjtbT, 4#rams» miciu, m%^.mm 1 6 1 P 

I^ItS 1 7 ©-^ft. V^Alffl nl^lti 1 8 (D&i&it&tf^ft h hL P 
[0019] 

o 

[0 0 2 0] 

^Jfefll©^^ 1 tC«fc*ltf, *2 3 t J: y 3 *CDtffiffi«[I»-l 6 1 

, 162. i 6 3^^dcatlTv^s. #«^fE^fi«c3aB&^cfev^"r pM^Mffii 9 

SP) *T?0!>aE«l&af^<Z)*Stt«^#U<J5iS«i:^tCflt2 3 tetgft^ftT^S. £ 

k «sfc##iB s ti t n -eti <d mm&wtm& & p a $ n z> 

fc, »2 3^E^je>nfe#*aEffitfcjii»n 6 i, 162, 1 6 3«i©^i^i/ 



8 



ffiE#2 0 0 1 - 3 0 



#2000—208070 

-y&mft&mm m&vijo) setter, mstfs#L#iS<fcs. it^ot, 
mmt p m^mftm^ <t u ^{c&a £ *x £ ^ ^ ^ & £ 0 &#Bg2ooo- 19 

2292 (ffilAIlt^ : 000035, ftlAHSf : P212) £#JM£ V\„ 
[0 0 2 1 ] 

tlH ¥*#ftJBaS#te^lK©?S4 8l?|Slif$4xT^n^^4 1—4 6 

tiTv^s-i: v^^.«„ 3©it4 8 i$'p&< t^m^tm i 4 

MM3 8<Dmmw 3 7 iiHUggs #^nv^*^«IS*iT^Sfctt, P 

Sf^Jffi*« 3 9 ^ tt«l»Sfli 5 1 , 5 2, 5 3^MiS$tl, tot^D^ 

l, 5 2, 5 3 i:^frMi:©raJcttJfi|»M5 5*^^StlTV\S. 
[0 0 2 2] 

i©»3tis^4 o ^mommmnmytm^r i k.mmzvxm&zti&. 

ili&JM 5 5 pSMti3 9»tl5 1, 5 2&15 5 3tfj$ 

MZftZ* Pi^lll3 9i:i||ll5 1, 5 2&tJ«5 3 £ l±H — J: 

»; -#«ricjgjR s ti s . 3 <3DHJ6«©#sii©^Wttiff ©HJ6M© © h m c 7? 

i©«fc^tCL/-T^^Stlfe»ff3R : f-4 0(Cj:4xli, #^a-^4 1—4 6 tfDffid 
[0 0 2 3] 

^ © m w _t ga» © £ % © m ai& nmmmomn \zm^m^n^>^(Dx 

[0 0 2 4] 

1 1 ^%m^mm^^^t=.^m^M(D^uv^^mmmnht=.z.t.^wm. 



9 



ttiliE#2 001-3049673 



#2000—208070 



[01] 

0 i itz.<Dftm<Dmmm<Dftftm*<Dinm&{tte&{t&to¥mfcm<nm&*: 

[02] 
[03] 

H3l±0 2tCfeWSIII-III^tRWT©®7?feS. 
[04] 

[0 5] 

05 [±H4 K:J3tt&V-V$«3*|g«T®H"t?S>S. 

1,40 l&ftSt^ 
1 3 ni^7^ KM 
1 4 IgftJI 
15 pS?5*;FI 

1 6 Jg^ttM^i 

18.38 nlMll 

19.39 pSMti 

2 1,37 nM^IiiM® 
2 3,4 8 *f 



1 0 



ffi|E# 2001-3049673 



#2000—208070 



C®1] 



mm 



SAPPHIRE 



15 pO^-j KB 

14 &%m 



13 n9??KJ 
12 /^-y^rlB 

11 



1 



ffi$E4# 2001-3049673 




2 



2001-3049673 




3 



ftlE^t 2001-3 049673 




4 



ffi|iE# 2001-3049673 



#2000—208070 



mm] 



i 



mfl# 2 0 0 1 - 3 0 



#2000-208070 



2000-208070 
50000864083 

isaaii 0094 

¥-f& 12^ 7|11H 



[miHB] ¥^12^ 7^100 



2001-3049673 



#2000—208070 



as m a 



[0 0 0 24 1463] 
1. 0 1 9 9 0^ 8R 90 



* 



ailiE# 2001-3049673 



